Abstract: What are the fiscal consequences of legislative term limits? To answer this question, we first develop a legislative bargaining model that describes negotiations over the allocation of distributive projects among legislators with different levels of seniority. Building on several predictions from the model, we develop two hypotheses for empirical testing. First, the adoption of term limits that results in a larger reduction in the variance of seniority within a legislature increases the amount of government spending. Second, legislatures that adopt stricter term limits increase the amount of government spending, while legislatures that adopt moderate term limits show no change in the amount. We provide evidence for these hypotheses using panel data for 49 US state legislatures between 1980 and 2010.
Introduction
Numerous studies have shown that institutional designs affect policy choices by constraining the actions of elected officials. Some research highlights the importance of term limits on elected officials. Besley and Case (1995) report that US governors facing a binding term limit tend to increase taxes and expenditures because executive term limits deemphasize the importance of political reputation for chief executives who are ineligible for reelection; thus, they have fewer incentives to serve the interests of voters in their last term; see also Alt, de Mesquita, and Rose (2011) .
Less is known about the impact of legislative term limits on policy choices.
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Scholars and political observers have debated the fiscal consequences of legislative term limits in the United States, where, as of November 2014, term limits are imposed on the legislatures of 15 states. Supporters of term limits claim that term limits should end pork-barrel politics and ultimately decrease the total amount of government expenditures because long-serving incumbents who are fiscally liberal or more experienced in pork-barrel politics would be replaced with freshmen who are considered to be fiscally conservative or more "clean" (e. g. Payne 1992 ).
2 Similarly, Herron and Shotts (2006) argue that the adoption of term limits reduces pork-barrel spending if it is somewhat wasteful because term limits restrict voters' ability to select representatives who deliver particularistic benefits.
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However, empirical analysis with data from US states reports a result contrary to the expectation. Erler (2007) shows that the amount of total government spending increases after legislative term limits are introduced. Similarly, Uppal and Glazer (2015) find that the adoption of term limits increases the amount of spending for capital-intensive projects (e. g. constructing a rail line). Further, Keele, Malhotra, and McCubbins (2013) find little evidence that term limits affect state government spending by applying a case-synthetic method. In short, the literature on legislative term limits leaves us with an important puzzle: How and why does the adoption of legislative term limits affect government spending?
To address the above question, we develop a new theory on the role of term limits and seniority in legislative organizations. Past research (Dick and Lott 1993; Levitt and Poterba 1999; McKelvey and Riezman,1992; Payne 1992) suggests that legislators' political views and skills change as they gain seniority, implying that the change in average seniority of a legislature generates a shift in the aggregate policy preference or experiences in pork-barrel politics. Thus, the adoption of term limits reduces the amount of spending because it reduces the average seniority of the legislature. In contrast to this perspective, we argue that the adoption of term limits affects government spending because it changes how legislators bargain over distributive benefits. Our theory highlights the importance of the distribution of legislators with different levels of seniority within a legislature, both in the presence and absence of term limits.
More specifically, we develop a model of legislative bargaining over distributive benefits among legislators with three levels of seniority. We consider a legislature that is composed of senior, intermediate, and junior legislators. We assume that (1) legislators with higher levels of seniority are more likely to be agenda setters because of a seniority system in the legislature; and (2) an agenda setter with higher levels of seniority possesses the power to control the amount of distributions allocated to legislators with lower levels of seniority, while legislators with the same level of seniority possesses the limited power to influence each other. Building on these assumptions, our model begins by considering the bargaining process that determines the amount of distributions allocated to legislators. Legislators are supposed to maximize payoffs to their districts by obtaining more projects and reducing the costs imposed on them. The model then examines the electoral process where a representative voter of the district chooses a legislator in the presence (and absence) of term limits. In our model, we examine the influence of strict and moderate term limits, where the former forces legislators to retire earlier than the latter.
Our model predicts the following. In the absence of term limits where voters have a choice of senior, intermediate, and junior candidates, voters are likely to elect either senior or intermediate legislators who produce the same payoff in equilibrium. However, if a senior agenda setter has very strong power to control the behavior of other legislators with the lower level of seniority, voters maximize the payoff by electing senior legislators. In the presence of moderate term limits when voters have a choice of intermediate or junior candidates, the similar equilibria as described above emerge where senior legislators are replaced by intermediate legislators. In the presence of strict term limits, voters have no choice but to elect a junior legislator.
When the legislature is occupied by legislators with same levels of seniority (e. g. all senior, intermediate, or junior legislators), their capability to influence others' behavior is limited in the bargaining process. As a result, the legislature allocates more projects to the districts, increasing the total amount of government expenditures. In contrast, when the legislature is composed of a mix of legislators with differing levels of seniority, the agenda setter with the higher level of seniority reduces the total amount of expenditures by cutting projects allocated to legislators with the Legislative Term Limits and Government Spending lower levels of seniority who are a part of the majority. As a result, the legislature allocates fewer projects to the districts, decreasing the total amount of expenditures.
Building upon these predictions from the model, we develop two hypotheses for empirical testing. First, the adoption of term limits that results in a larger reduction in the variance of seniority (i. e. a change from a legislature comprising legislators with different levels of seniority to one comprising legislators with similar levels of seniority) increases the amount of government spending. Second, legislatures that adopt stricter term limits have increased amounts of government spending, while legislatures that adopt moderate term limits show no changes in the amount. We provide evidence for these hypotheses using panel data for 49 US state legislatures between 1980 and 2010.
This paper contributes to the literature on legislative studies in two major ways. We show theoretically and empirically that term limits are another institutional determinant of the electoral and legislative process, ultimately affecting economic policies. In consistent with previous studies that show that government spending always expands as a result of term limits (Alt, de Mesquita, and Rose 2011; Besley and Case 1995; Erler 2007; Uppal and Glazer 2015) , we demonstrate that the impact of legislative term limits is positive, but the effect depends on the types of term limits to be implemented. Substantively, our findings offer an important implication for states and nations that are considering adopting term limits.
The paper proceeds as follows. The next section develops a model of government spending as a result of bargaining among legislators with different levels of seniority and electoral choices of voters, then presents two hypotheses regarding the effect of term limits on the amount of spending. The third section describes our data and present empirical findings. The final section offers concluding remarks.
The Model
Our model considers a single legislative session where (i) a representative voter in each district chooses a legislator before the session begins and (ii) elected legislators negotiate and determine the amount of distributive projects allocated to their districts. Below we begin by describing the settings of our model and discussing the bargaining process among legislators at period (ii). Next, we consider the electoral process at period (i). We apply a pure-strategy subgameperfect equilibrium to find the policy outcome. At the end of this section, we derive two hypotheses from our model that predict the effect of term limits on government spending.
Settings
Suppose that the legislature consists of odd n ≥ 3 legislators. Each legislator is elected from district i with i 2 f1, ..., ng. The legislators differ in their levels of seniority. We consider three levels of seniority: senior, intermediate, and junior. The length of service is assumed to be senior > intermediate > junior.
The elected legislators negotiate over the allocation of distributive projects to their districts. The distributive projects in our model are continuous units with several possible projects for each district. The amount of distributions for each project is defined as d i , which equals the benefit district i receives from this project. Only district i is eligible to receive the benefit from the project. If h distributive projects are allocated to district i, then the total amount of distributions this district receives is hd i . If only the proportion 1 − q of h distributive projects is implemented, then the total amount is equal to ð1 − qÞhd i . Without loss of generality, we suppose h = 1. 4 That is, we focus on the proportion of projects, 1 − q, and ignore the number of projects, ð1 − qÞh. The costs of the projects, cðd i Þ = d 2 i , are spread evenly across all districts, and each district pays d 2 i =n. The legislators prefer a higher payoff for their district.
The legislators determine the amount of the distributions to their districts in the following way.
5 One of the n legislators is chosen as an agenda setter, who proposes the amount of distributions to each district. If the majority of legislators (i. e. ðn − 1Þ=2 legislators and the agenda setter) approve the proposal, then the projects will be implemented. Otherwise, no project is allocated. Hence, d i = 0 and the payoff is also zero for all i.
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The selection of an agenda setter is determined by seniority. As discussed by McKelvey and Riezman (1992), legislators with a higher level of seniority are more likely to be an agenda setter because their lengthy career allows them to 4 When h > 1, we simply multiply the amount of spending by h. This assumption does not affect our main results. 5 This model is a modified version of the simple ultimatum legislative-bargaining model developed by Baron and Ferejohn (1989) . 6 To simplify the model, we suppose the ultimatum game because a repeated game has the problem of multiple equilibria. The main results shown below hold even when we consider an infinitely repeated game, as long as we suppose stationary equilibria where an agenda setter makes the same proposal in all periods. The supplementary analyses are shown in Appendix 2.
Legislative Term Limits and Government Spending accumulate legislative skills and receive better committee assignments. 7 Our model assumes that the legislator with the highest level of seniority in the legislature becomes the agenda setter. If there are multiple legislators with the highest level of seniority, then each of those legislators has the same probability of being an agenda setter.
To maximize the payoff, the agenda setter proposes d i , which allocates the projects to only ðn − 1Þ=2 legislators. We call the group of legislators who receive the positive amount of distributions the majority coalition. We assume that d i is a product of the negotiations among the members in the majority coalition, including the agenda setter, who consider the benefits for their districts and the amount of the costs incurred by all members in the majority coalition. 8 Formally,
This means that the members of the majority coalition circumvent a common pool problem, in that all members maximize their own district's payoff without considering the costs of the projects imposed on other districts. Furthermore, the agenda setter maximizes the payoffs by manipulating 1 − q, the proportion of projects allocated to the districts of the members in the majority coalition. We assume that the agenda setter has the power to control the behavior of other members if his or her level of seniority is higher than that of others. If the agenda setter is senior, then this agenda setter can control a proportion p 2 of junior members in the majority coalition, while he or she can control a proportion p 1 of intermediate members. Similarly, if the agenda setter is intermediate, he or she can control a proportion p 1 of junior members. The agenda setter can control a proportion p 0 of members with the same level of seniority. We assume that p 2 > p 1 > p 0 . To simplify, suppose p 2 = 1, p 1 = p 2 ð0, 1Þ, and p 0 = 0. This assumption is justifiable because party or committee leaders, who are the typical agenda setters in the federal and state legislatures, possess the formal and informal power to control the behavior of other members by promising future benefits in exchange for loyalty or by disciplining (Clucas 2001; McCubbins 1993, 2005; Squire and Moncrief 2010) . A legislature with a seniority system has a hierarchical structure, which means that the bargaining 7 Squire and Moncrief (2010) note that seniority plays an important role in the selection of leaders and committee chairs in US state legislatures. 8 They act as if they are the members of the government party or coalition government. 9 Our conclusion described below holds when all members coordinate not perfectly but with sufficiently a high degree. See Appendix 3 for more details.
process is centralized such that a senior leader can control other members in a variety of ways. In contrast, if all legislators have similar levels of seniority and the legislature has no hierarchical structure, then the power that party leaders and committee chairs can exercise against other members is weak. As a result, the bargaining process is likely to be decentralized.
The senior agenda setter, who is typically a party leader, does not allow members with lower levels of seniority in the majority coalition to spend as much as they want for their reelections because the agenda setter is expected to keep the value of party brand names. According to the literature on political parties and legislatures in political science, party members including junior legislators try to keep party labels as informative as possible by allowing party leaders to coordinate legislative activities (Cox and McCubbins 1993; Primo and Snyder 2010) . Party labels are a low-cost method to inform constituents about their issue positions. Thus, those labels help (especially junior) legislators secure support from voters who share similar political views. If party leaders let junior legislators to spend as much as possible, it would damage party's brand names and result in a bad reputation. In short, agenda setters and party leaders allocate some distributions to junior legislators, but the amount is limited so that junior legislators are benefited from both distributive projects and party brand names for future elections.
If the agenda setter can exercise influences on some members of the majority coalition with lower levels of seniority, we call those members who are subject to the control of the agenda setter followers. We suppose that the agenda setter allocates the proportions of projects (i. e. 1 − q) to the districts of the followers, and that he or she has no choice but to allocate all of the projects to the other members; thus, the projects with q = 0 go to the districts of the other members in the coalition. The agenda setter sets q to satisfy two conditions. First, he or she seeks to reduce the total amount of costs imposed on his or her district. Second, she ensures that the followers have an incentive to approve the proposal by allocating at least some amount of distributions.
Distributions
Denote f 2 ½0, ðn − 1Þ=2 as the number of followers. As discussed in the previous section, the agenda setter can decide the proportion of projects, 1 − q, to be allocated. Thus, the followers' payoff is
[2]
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The second term is the costs of implementing projects in the districts of followers, while the third term is the costs of implementing projects in the districts of the other members in the majority coalition (including the agenda setter). Note that these costs are paid by all n districts. The followers reject the proposal if their payoff is lower than zero and approve otherwise because the payoff will be zero if the proposal is rejected. The agenda setter sets q so that she maximizes her payoff while motivating the followers to approve the proposal. This occurs if the payoff for the followers equals exactly zero. After some calculations, [2] is zero when q = q * ðf Þ such that
For all f 2 ½0, ðn − 1Þ=2, q * ðf Þ 2 ½1=2, ðn + 1Þ=ðn + 3Þ. Substitute q in the second term of eq.
[2] with q * ðf Þ, then the total costs paid by each district are
Cðf Þ ≡ n 2ðn + 1Þ
In eq.
[3], q * ðf Þ increases with f because, as f increases, Cðf Þ decreases. Put differently, as f decreases, the agenda setter has to allocate a higher proportion of projects (i. e. smaller q) to followers in order to satisfy that the payoff will become zero. This means that as f increases, the total amount of the costs increases.
The payoff of the agenda setter and the other members in the majority coalition is n=ðn + 1Þ − Cðf Þ, which is positive because it is higher than the follower's payoff. Therefore, all members of the majority coalition approve the proposal.
The total amount of distributions allocated to the majority coalition is
A higher f (and higher q * ðf Þ) reduces the total amount of distributions. Thus, if legislators with lower levels of seniority, as compared to the agenda setter, occupy the larger share of the majority coalition, then Dðf Þ decreases. If the agenda setter is senior and all other members are junior in the majority coalition, then Dðf Þ is minimized, where Dððn − 1Þ=2Þ = 2n=ðn + 3Þ. If the agenda setter has the same level of seniority as all of the other members in the coalition, it is maximized, where Dð0Þ = n=2. Therefore, the agenda setter seeks to include legislators with lower levels of seniority in the majority coalition to reduce the total costs paid by her district.
Elections and Term Limits
Drawing on the above discussion, we examine the electoral process in period (i If no senior legislator is present in the legislature, then the representative voter will deviate to choose a senior candidate who will be an agenda setter with certainty. Second, suppose that the legislature consists of all intermediate legislators. Then, the representative voter will deviate to choose a senior candidate because the voter will enjoy the comparative advantages in legislative bargaining by electing a legislator with a higher level of seniority. Hence, senior legislators are elected from at least some districts. As the number of senior legislators increases, the expected payoffs for senior legislators decreases because the probability of being an agenda setter decreases. On the other hand, the expected payoff for intermediate legislators increases because the probability of being included in the majority coalition increases.
11 When the number of senior legislators equals n, the expected payoff of senior and 11 To be precise, these comparative statics are true when the number of senior legislators is lower than ðn + 1Þ=2. 12 Here, we assume that n is an integer. However, it may not be an integer, and we discuss such cases in the Appendix. majority coalition are subject to the influence of the senior agenda setter and thus receive only zero payoff. In this case, Equilibrium I does not exist. Third, suppose that all legislators are senior. They have no comparative advantage, and ðn − 1Þ=2 senior legislators are not included in the majority coalition. Thus, the representative voter may deviate to choose an intermediate candidate who will be included in the majority coalition with certainty. However, if a senior agenda setter can exercise an influence on many intermediate legislators (i. e. p ≥ ðn − 1Þ=n) in the majority coalition, the representative voter will not deviate because the intermediate legislator is likely to produce zero payoff. If this is true, the representative voter will not deviate and Equilibrium II exists. Note that, since ðn − 1Þ=n < ðn 2 − 1Þ=ðn 2 + 1Þ, at least either Equilibria I or II exists for all p 2 ð0, 1Þ. The same equilibrium outcomes are extended to legislatures with moderate term limits. In that legislature, intermediate legislators play the same role as senior legislators in the absence of term limits.
Note that our model assumes that, in the absence of term limits, voters always have a choice of all three types of candidates who differ in their level of seniority. However, voters seldom participate in electoral contests between a senior and an intermediate candidate. In reality, they often make a choice between a senior or intermediate incumbent and a junior challenger or between two junior candidates, which is not always consistent with our discussion. However, the most important implication of the equilibria is that the representative voter has no incentive to choose a junior candidate, which then means that a legislature is unlikely to include many junior legislators in the absence of term limits. To be precise, Proposition 1 indicates that all other situations beyond the equilibria are unlikely to be stable. For example, suppose that the legislature without term limits contains two junior candidates. In this case, even though voters cannot deviate to choose either an intermediate or senior legislator immediately, voters may wait until this elected junior legislator will be an intermediate (or a senior) legislator in the long run. Thus, even though the components of the legislatures are not exactly same as the components in the equilibria, they will change and approximate the components in Equilibrium I (if p is not very high) or II (if p is very high). Thus, these equilibria can be interpreted as an approximation of the reality.
Note also that our model considers only legislators of one chamber, but there are two possible other political actors who may have a power to approve the bill; a governor and the other chamber. In some states, a governor has a lineitem veto, so even if the majority of legislators approve a bill proposed by an agenda setter, a governor may reject it. Moreover, if the state employs bicameralism, another chamber may also be able to reject a bill. In this case, these political actors (governor and/or the majority of the other chamber) become members of the majority coalition of an agenda setter. That is, an agenda setter needs to provide some distributions to policies favored by a governor and/or the majority members of the other chamber. However, the theoretical implications (Proposition 1) do not change so much since some players are just added as the coalition members, so our model does not include their effects explicitly.
Predicting the Effect of Term Limits
Building on Proposition 1, we now derive two hypotheses regarding the effects of term limits on government spending. A serious challenge for an empirical test is that we cannot directly observe the type of equilibrium (i. e. either equilibrium I or II, or either equilibrium I′ or II′) in the legislature. However, if Equilibrium II changes to II′ or III, both the variance in the level of seniority and the total amount of government spending will show no change. Similarly, if Equilibrium I changes to Equilibrium I′, both the variance and the amount of spending will show no change. In contrast, if Equilibrium I changes to II′ or III, the variance in the level of seniority decreases, and the amount of government spending increases. On the other hand, if Equilibrium II changes to I′, the variance in the level of seniority increases, and the amount of government spending decreases. We summarize these relationships in Table 1 .
As a result, we obtain the following hypothesis for an empirical test:
H1: The adoption of term limits that results in a larger reduction in the variance of seniority will increase the amount of government spending. 
Each column shows an equilibrium before term limits are adopted (i. e. Equilibrium I or II), while each row shows an equilibrium after term limits are adopted (i. e. Equilibrium I, II, or III). Each box indicates how the variance of seniority (Variance), the total amount of distributions (Distributions), and the average level of seniority (Average) change as a result of the adoption of term limits.
Note that for all changes in the equilibria, the average level of seniority decreases in the legislature. This means that the change in the average level of seniority is not an important determinant of the total amount of distributions. Thus, the empirical test for H1 requires us to examine how the change in the variance of seniority affects the amount of government spending.
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For the second hypothesis, we exploit the types of term limits. When moderate term limits are adopted, the amount of government spending will not change because the equilibrium outcomes are identical between the legislatures without term limits and with moderate term limits. In contrast, when strict term limits are adopted, the amount of government spending can increase from D to n=2. Thus, only the adoption of strict term limits will increase the total amount of government spending. Accordingly, we obtain the following empirical hypothesis:
H2: The adoption of stricter term limits will increase the amount of government spending, while the adoption of moderate term limits will show no change in the amount.
Empirical Analysis
To test the hypotheses, we develop a panel data set of 49 US states between 1980 and 2010. States and years were chosen on the basis of data availability. The total number of observations included in our analysis is 1,519. We exclude Nebraska from our analysis because Nebraska's legislature is unicameral and nonpartisan.
Data and Methods
We use the following model:
where ½Spending jt denotes the measures of total government expenditures in state i in year t. ½Term jt − 1 is a measure of the term limits imposed on a 13 In addition to H1, we can draw another hypothesis from the model and Table 1 that the adoption of term limits that results in an increase in the variance will decrease the amount of government spending. We are not able to test this hypothesis in our empirical analysis because no state experienced an increase in the variance of seniority after the adoption of term limits. The senate in Oregon showed a small increase in the variance after the adoption, but this change was temporal because the Oregon Supreme Court struck down the law in 2002.
legislature in state j at year t − 1. w jt − 1 includes all time-varying political variables that may have an impact on government expenditures and the adoption of term limits. We take the lag of these variables to address the gap between the budget year and the election year. 14 x jt includes all time-varying socioeconomic variables. ρ j denotes a state-fixed effect which captures all time-invariant characteristics of state j. ϕ t denotes a year-fixed effect which captures any timespecific shock at the national level. Finally, ε jt is a state-year-specific error term. All time-invariant characteristics of state j are captured by the state-fixed effect, ρ j . Time-invariant characteristics include stable institutional designs (e. g. budget cycles, budget powers of executive and legislative branches, and election systems) and potentially unobservable cultural norms and ideologies that could be related to the adoption of term limits and government expenditures. Thus, our estimation results are not affected by state characteristics that do not vary over time.
Any time-specific shock is captured by the year-fixed effect, ϕ t . Year-fixed effects capture the effects of election years, national economic conditions, and any other major events that occurred in a particular year that might be associated with government expenditures.
The outcome variable, ½Spending jt , is measured in two different ways. First, we use total state government expenditures per capita in dollars. Second, we use the percent of total government expenditures in state personal income. We assume that the size of spending for distributive projects is correlated strongly with the amount of total government spending because the allocation of distributive benefits is determined independently from other necessary expenditures. The government expenditures per capita are reported in constant 1982 dollars. The data on the government expenditures and personal income come from "State Government Finances" compiled by the US Census Bureau. 15 In eq. [8], ½Term jt − 1 denotes our two alternative measures of term limits, which exploit the differences in the types of term limits adopted by the states. For the first hypothesis, we measure the size of reduction in the variance of seniority within the legislature before and after the adoption of term limits. We expect that term limits that cause a large reduction in the variance of seniority increase total expenditures because the large reduction means that the adoption of term limits replaces an agenda setter with the high level of seniority with one who has a low level. In contrast, term limits that caused only a small reduction in the variance will have a smaller impact on total expenditures because the small reduction means that the distribution of seniority within the legislature do not change a lot.
The size of the reduction in the variance of seniority within the legislature is measured by comparing the variance before and after the adoption of term limits. More specifically, for each state with term limits, we compute the average variance in the level of seniority before and after the adoption of term limits. To compute the average variance before the adoption of term limits, we include the years after 1990, so that we could compare the change in the variance of seniority just before the adoption of term limits. For Maine where term limits were adopted in 1996, for example, we compute the average variance in seniority between 1990 and 1995 and the average variance between 1996 and 2010, and then took a difference in the averages. The changes in the average variance of seniority before and after the adoption of term limits are reported in Table 2. 16 
Note: "Year" denotes the first year when term limits became effective. "Change" denotes a change in the variance of seniority before and after the adoption of term limits. "Limit" denotes the maximum years of service. Term limits became effective in Nevada in 2010, yet this information is not reflected in our analysis because our analysis focuses on years from 1980 to 2010 and we take the lag of the adoption of term limits.
16 In Oregon, the term limit law became effective in 1998, but the Oregon Supreme Court struck down the law in 2002. Nevada was excluded from this categorization because its term limits became effective in 2010.
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All states but Oregon showed a positive value, which means that the variance of seniority in the house and the senate is larger before the adoption of term limits than after that. We use the size of the reduction of seniority, as shown in Table 2 , to test whether the adoption of term limits that results in a larger reduction in the variance of seniority tends to increase the amount of government spending. We create a continuous scale of the reduction in the variance of seniority for the states that adopted term limits. The positive values of the scale indicate the larger reduction in the variance after term limits became effective. The remaining states (including the states without term limits) and years were coded zero. In the case of Maine, for example, ½Term jt − 1 is coded as 0 before 1996 and 0.75 after 1997. As the model includes the state-fixed effect term, we test whether there was a statistically meaningful difference in the amount of government spending before and after term limits came into effect and whether the difference becomes larger as the size of the reduction of seniority increases.
For the second hypothesis which focuses on the effects of strict and moderate term limits, we categorize states that adopted term limits by using the difference in the maximum years of service. Of the 14 states that adopted term limits for the house before 2010, four states (AR, CA, MI, and OR) set the limit at 6 years, while eight states (AZ, CO, FL, ME, MO, MT, OH, and SD) set the limit at 8 years. 17 The remaining two states (LA and OK) set the limit at 12 years.
Similarly, of the 13 states that adopted term limits for the senate before 2010, eleven states (AR, AZ, CA, CO, FL, ME, MI, MO, MT, OH, OR, SD) set the limit at 8 years, while two states (LA and OK) set the limit at 12 years. No state adopted a 6-year limit for the senate. We assume that term limits allowing legislators to stay for less time in the legislature (i. e. equal to 6 years) were stricter than those allowing them to stay longer (i. e. 8-12 years). For estimation, we create three indicator variables for the 6-year, 8-year, and 12-year term limits for the house. while we create two indicator variables for the 8-year or 12-year term limits for the senate. They equal 1 in the subsequent years after term limits became effective in state j and zero otherwise. Other states and years are coded zero. Our analysis exploited the states without adopting term limits as a control group. The data on term limits are obtained from the Website for the National Conference of State Legislatures.
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17 California's limits were extended from 6 years in the assembly and 8 years in the senate to 12 years in both chambers after 2012. 18 The website is found at http://www.ncsl.org/Default.aspx?TabId = 14844. Importantly, our measure of term limits improves upon the existing binary variable that equals 1 if term limits are adopted and 0 otherwise. Similarly to Sarbaugh-Thompson's (2010) study, we argue that the binary measure is not sufficient to capture the characteristics of different term limit rules across the states and thus able to examine their impacts on political and economic outcomes.
The vectors w jt − 1 in eq.
[8] contain control variables for other time-varying political and socioeconomic characteristics of states. We include the measure of state legislative professionalism (Squire 2007 ) that is likely to be correlated with the level of seniority. The measure is available only for 1979, 1986, 1996, and 2003 , and we thus linearly interpolate the values for other years. State political characteristics are measured by the percentage of Democratic legislators in the chamber, an indicator variable for a Democratic governor, and an indicator variable for divided government that takes a value of 1 unless the same party controls the governor's office and both chambers. The data come from Klarner (2011) . In addition, we take into account the presence of the executive term limit. The indicator variable equals 1 if the term limit on the governor was effective and 0 otherwise. The data are obtained from List and Sturm (2006) .
The vectors x jt include socioeconomic characteristics. They are captured by the unemployment rate, personal income per capita, the population size, and the percentage of the population under 15 years old and over 65 years old. All monetary variables are reported in constant 1982 dollars. We took the natural log of personal income per capita and population size. All of the socioeconomic data came from the Statistical Abstract of the United States. Summary statistics are presented in Table 3 .
Results
We estimate eq. [8] to find numerical estimates of the effects of term limits. Table 4 presents the estimation results when using the amount of government expenditures per capita as an outcome variable. To test H1, we use the size of the changes in the variance of seniority within the legislatures as a predictor of the per capita spending. Column (1) of Table 4 presents the estimation results for houses. As predicted, larger reductions in the variance of seniority has a positive and statistically significant effect on the amount of per-capita spending. The coefficient indicates that the amount of spending increases by $56 as term limits reduce the variance of seniority by 1. Note that Table 2 indicates that the size of the reduction in the variance varies from 0.67 to 3.10. In contrast, column (2) shows that the same variable for the senate has little effect on the amount of spending.
Next, we test H2 by exploiting the different types of term limits. Column (3) of Table 4 shows that the coefficient associated with the 6-year limit for the house was positive and statistically significant. The coefficient indicates that the amount of government expenditures per capita increased by $176 after states adopted 6-year (i. e. stricter) term limits. The coefficients associated with 8-and 12-year term limits indicate that their adoption had no statistically significant effect on government expenditures. Column (4) shows that coefficients associated with the 8-year and 12-year term limits for senates had a positive but statistically insignificant association with the outcome variable.
Some control variables in Table 4 show consistent patterns to explain the amount of spending. Among the political variables, divided government was the only predictor with a significant coefficient. When the government was controlled by two parties, the amount of expenditures tended to increase by $30-$40. The demographic variables showed that the amount of expenditures increased as the percent of the population who were unemployed or under 15 years old, and per capita personal income increased, while it decreased as the log size of population size increased. The results in Table 4 are replicated by using the share of government expenditures in state personal income as an outcome variable. Table 5 reports the estimation results. For the houses, larger drops in the variance of seniority as no significant effect on the share of government spending. With respect to the control variables, the share of government expenditures increased in the presence of divided government and as the population size decreased. Tables 4 and 5 show the consistent results that the effects of term limits for the house are larger than the senate. We speculate that this is because the adoption of term limits resulted in a smaller change in the variance of seniority in the senate than in the house across the states. The average reduction in the variance in the senate is by 0.83, while the average reduction in the house is 1.45. Thus, the variance of seniority changes to the larger extent in the house as a result of term limits, resulting in the increase in government spending.
Taken together, according to our results, term limits that cause a large change in the distribution of seniority have a larger positive effect on the amount of government expenditures than those that cause a small change. These findings offer evidence that more restrictive term limits that greatly change the distribution of seniority within the legislature increase the amount of spending, while less restrictive term limits that slightly change the distribution of seniority have little effect on the amount of spending. One may argue that our estimation results could be potentially biased because of a potential reverse causation between the adoption of legislative term limits and government spending. In other words, stricter term limits might be more likely to be adopted by the states with the higher levels of spending. However, Erler (2007) and Mooney (2009) suggest that major political and demographic characteristics of states have no strong relationship with the adoption of legislative term limits. Thus, this implies that the reverse causality is unlikely to have a significant influence on our estimation results.
Conclusion
This study revisits the enduring question of how the adoption of term limits affects the amount of government expenditures. We developed a model that consists of two parts. In the bargaining process, legislators determine the amount of distributions allocated to their districts. In the electoral process, a representative voter of the district chooses a legislator in the presence (and absence) of term limits that differ in the level of strictness. Drawing from the model, we hypothesized that the adoption of term limits that caused a large change in the distribution of seniority would have a larger positive effect on the amount of government expenditures than those that caused a small change. Our analysis using the panel data for 49 US states between 1980 and 2010 offered supportive evidence for our hypotheses.
Legislative Term Limits and Government Spending
Our findings are consistent with Erler's (2007) and Uppal and Glazer's (2015) findings, yet our model now explains why the adoption of strict term limits increases government spending, while the adoption of moderate term limits has no such effect. We show formally that the relationship between term limits and the amount of government spending depends crucially on the distribution of seniority in a legislature. Our study also helps us to show the role of overall seniority in a legislature.
In addition, our findings can be reconciled with the findings of previous research showing that senior legislators tend to be more pro-spending (Garand, Myers, and Renegar 2011; Payne 1992) . Our model and empirical analysis indicate that the amount of government spending increases when a legislature consists of legislators with similar levels of seniority. Thus, the distribution of seniority, not the average level, plays a more important role as a determinant of government expenditures.
This study suggests that the adoption of strict term limits may have an undesirable consequence (i. e. an increase in the amount of spending). In contrast, the adoption of moderate term limits is likely to have no such consequence. Thus, if voters and legislators wish to adopt any forms of term limits to increase electoral competitiveness and turnover without increasing government spending, for example, they may view the adoption of moderate term limits as an appealing choice.
This study involves an important limitation. The model we developed is static, but politicians in the presence of term limits may produce policies that bind policy decisions in the future, as suggested by prior studies (e. g. Alesina and Tabellini 1990) . When legislators expect that they will be replaced with legislators of different ideological preferences, they will seek to tie the hands of new legislators by creating policies that are not readily adjustable. Our model does not consider the dynamic effect of term limits on policies. Though this is beyond the scope of our analysis, future research should consider the implications of this dynamic process. Below, we consider whether each case emerges as an equilibrium. Case 1-a (s ≤ ðn + 1Þ=2): Suppose s ≤ ðn + 1Þ=2, i. e. the number of senior legislators excluding the agenda setter is lower than the majority of the legislature. If this is true, then all members of the majority coalition are intermediate. Note that the agenda setter seeks to include legislators with the lower level of seniority in the majority coalition to reduce the total costs paid by his or her district. Thus, the number of followers is f = pðn − 1Þ=2.
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The expected payoff for senior legislators and their districts before an agenda setter is chosen is 19 This includes three subcases: (i) m = 0, (ii) m = n, and (iii) m 2 ð0, nÞ. 20 Here, we assume that f = pðn − 1Þ=2 is an integer to simplify our discussion. It may not be an integer; if it is not, we need to care about the expected values of f and q * ðf Þ, but it will complicate our analysis without any change in the main results.
Legislative Term Limits and Government Spending 1 s n n + 1 − C pðn − 1Þ 2 , where C pðn − 1Þ 2 = n ðn + 1Þ n + 1 − pðn − 1Þ 2ðn + 1Þ − pðn − 1Þ .
[9]
With probability 1=s, a senior legislator will be an agenda setter and obtain n=ðn + 1Þ. Otherwise, a senior legislator will not belong to the majority coalition and obtain no projects. The second term in eq.
[8] is the total cost paid by each district from [4] . As s increases, the expected payoff for senior legislators will decrease. The expected payoff for intermediate legislators and their districts is
where q * pðn − 1Þ 2 = n + 1 2ðn + 1Þ − pðn − 1Þ .
Among n − s intermediates, ðn − 1Þ=2 will be included in the majority coalition. Thus, an intermediate legislator in the majority coalition will obtain n=ðn + 1Þ with probability 1 − p and ð1 − q * ðpðn − 1Þ=2ÞÞn=ðn + 1Þ with probability p. As s increases, the expected payoff for intermediate legislators will increase. In equilibrium, these two expected payoffs must be identical. This is because, if a senior legislator has a higher expected payoff than an intermediate one, then the representative voter who chooses an intermediate candidate will deviate to choose a senior candidate. Similarly, if an intermediate legislator has a higher expected payoff, then the representative voter who chooses a senior candidate will deviate to choose an intermediate candidate. The expected payoffs for senior and intermediate legislators become identical when 1 s = n − 1 2ðn − sÞ 1 − pðn + 1Þ 2ðn + 1Þ − pðn − 1Þ .
From some calculations, we find s = n, where n is defined by eq.
[6]. If n > ðn + 1Þ=2, the expected payoff for senior legislators will always be higher than that of intermediate legislators. Thus, the representative voter who chooses an intermediate legislator will deviate to choose a senior candidate in Case 1-a. From some calculations, when p > ðn 2 − 1Þ=ðn 2 + 1Þ, n > ðn + 1Þ=2.
Accordingly, if p > ðn 2 − 1Þ=ðn 2 + 1Þ, then Equilibrium I will not exist.
If n = ðn + 1Þ=2 (i. e. p = ðn 2 − 1Þ=ðn 2 + 1Þ), then the expected payoffs for both types of legislators will be identical when s = ðn + 1Þ=2. However, if the representative voter who chooses an intermediate legislator deviates to choose a senior legislator, the expected payoff will increase because the expected payoff for senior legislators will increase with s when s > ðn + 1Þ=2 as Lemma 1 will show. Accordingly, if p = ðn 2 − 1Þ=ðn 2 + 1Þ, then Equilibrium I will also not exist.
Next, suppose p < ðn 2 − 1Þ=ðn 2 + 1Þ. At s = n, even if the representative voter who chooses an intermediate legislator deviates to choose a senior legislator, the expected payoff will decrease because the expected payoff for senior legislators decreases with s. Similarly, even if the representative voter who chooses a senior legislator deviates to choose an intermediate legislator, the expected payoff will decrease because the expected payoff of intermediate legislators increases with s. Accordingly, the representative voter will not deviate. If the expected payoff from choosing a senior or intermediate legislator at s = n is negative, the representative voter will deviate to choose a junior legislator who will be in the majority coalition and obtain zero payoff with certainty. By substituting s in eq.
[9] with n, we find:
This is positive because 1 − n=ðn + 1Þ > 0. Thus, the representative voter in all districts will not deviate, implying that Equilibrium I (s = n, m = n − n) exists when p < ðn 2 − 1Þ=ðn 2 + 1Þ. From eq.
[5], the total amount of distributions is Dðpðn − 1Þ=2Þ = D, as defined by eq. [7] Note that, when s < n, the representative voter who chooses an intermediate legislator deviates to choose a senior legislator because the latter produces a higher expected payoff. Thus, s increases to n. On the other hand, when s > n, the representative voter who chooses a senior legislator will deviate to choose an intermediate legislator because the latter will produce a higher expected payoff. Thus, s decreases to n. Accordingly, no equilibrium other than Equilibrium I exists in Case 1-a.
In addition, the above result is true only if n is an integer. If not, n is not the equilibrium number of senior legislators. An integer n ′ or n ′′ such that n ′ < n < n ′′ and n ′′ − n ′ = 1 is the equilibrium number of senior legislators.
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21 To be precise, denote V S ðsÞ and V M ðsÞ the expected payoffs for a senior and an intermediate legislators when the number of senior legislators is s (and m = n − s), respectively. From the definitions of n, n ′ , and
who chooses a senior legislator will deviate to choose an intermediate candidate, the expected payoff will decrease from Case 1-b (s > ðn + 1Þ=2): Suppose that the number of senior legislators except an agenda setter is higher than the majority of the legislature. This means that some senior legislators must be included in the majority coalition. Thus, f = pðn − sÞ. The expected payoff for senior legislators before an agenda setter is chosen is 1 − n − 1 2s n n + 1 − n 2ðn + 1Þ n + 1 − 2pðn − sÞ n + 1 − pðn − sÞ .
[10]
With probability ðn − 1Þ=2s, a senior legislator will not be included in the majority coalition (and will not become an agenda setter) and will not receive any project. Otherwise, a senior legislator will obtain n=ðn + 1Þ. The second term is the total cost paid by each district, Cðpðn − sÞÞ.
The expected payoff for intermediate legislators is
ð1 − pq * ðpðn − sÞÞÞ n n + 1 − n 2ðn + 1Þ n + 1 − 2pðn − sÞ n + 1 − pðn − sÞ .
[11]
Intermediate legislators will be in the majority coalition with certainty. Then, the following two lemmas are obtained.
Lemma 1: In Case 1-b, as s increases, the expected payoff for senior legislators will increase.
Proof: Differentiate eq.
[10] by s; then, n − 1 2s 2 n n + 1 − pn 2ððn + 1Þ − pðn − sÞÞ 2 .
[12]
This is positive when ððn + 1Þ − pðn − sÞÞ 2 ps 2 > n + 1 n − 1 .
[13]
When p = 1, the left-hand side of eq.
[13] is minimized, and eq.
[11] is rewritten as 2sðs − ðn − 1ÞÞ − ðn − 1Þ < 0.
[14]
In Case 1-b (i. e. s 2 ½ððn + 1Þ=2, n − 1), the left-hand side of eq. [14] is maximized when s = n − 1. Then, eq. [14] is written as − ðn − 1Þ < 0, which means that eq. [14] representative voter who chooses a senior legislator deviates to choose an intermediate candidate, the expected payoff will change from V S ðn ′′ Þ to V M ðn ′ Þ, therefore does not deviate if This is negative when pn < n, which always holds. ☐ Then, the following lemma is also obtained. 
Case 2: s = n
Suppose that the legislature consists of all senior legislators. Then, f = 0. The expected payoff of senior legislators is 1 − n − 1 2n n n + 1 − n 2ðn + 1Þ = 1 2ðn + 1Þ , which is always positive. Thus, the representative voter never deviates to choose a junior legislator with which the expected payoff is zero. If the voter deviates to choose an intermediate legislator, this legislator will be a member of the majority coalition with certainty and will obtain zero payoff with probability p, and will obtain n=ðn + 1Þ − n=ð2ðn + 1ÞÞ with probability 1 − p. The expected payoff is
The change in the expected payoff from this deviation is nonpositive when p ≥ ðn − 1Þ=n. Accordingly, when p ≥ ðn − 1Þ=n, Equilibrium II exists, and the total amount of distributions is Dð0Þ = n=2. If the representative voter deviates to choose a senior legislator, this senior will become an agenda setter with certainty and obtain n=ðn + 1Þ, which is higher than the expected payoff that the intermediate and junior legislators receive. In addition, this senior agenda setter can control all junior members and some of intermediate members in the majority coalition, reducing the total costs, Cðf Þ. Accordingly, this deviation will increase the expected payoff for the representative voter, regardless of the numbers of intermediate and junior legislators, which means that Case 3 is not an equilibrium.
1.4 Case 4: m = 0 and s < n Suppose that the legislature consists of senior and junior legislators but no intermediate legislator. A senior legislator will be an agenda setter.
Case 4-a (n − s ≤ ðn − 1Þ=2): Suppose n − s ≤ ðn − 1Þ=2; that is, the number of junior legislators is lower than the majority of the legislature. They become a member of the majority coalition and obtain zero payoff with certainty. If the representative voter who chooses a junior legislator deviates to choose an intermediate legislator, this intermediate legislator will belong to the majority coalition with certainty. With probability p, this legislator will obtain zero payoff, while with probability 1 − p, she will receive n=ðn + 1Þ − Cðf Þ > 0. Accordingly, this is a profitable deviation, suggesting that Case 4-a will not be an equilibrium.
Case 4-b (n − s > ðn − 1Þ=2): Suppose n − s > ðn − 1Þ=2, i. e. the number of junior legislators is higher than the majority of the legislature. Some junior legislators will not be in the majority coalition, which means that the expected payoff of junior legislators is negative. All members of the majority coalition are junior except a senior agenda setter. Thus, f = ðn − 1Þ=2 and the expected payoff of the senior legislator is
This is positive if ðn + 3Þ=2 > s, meaning that the senior legislator always has a positive payoff because of the initial assumption that ðn + 1Þ=2 > s. Accordingly, the representative voter who chooses a junior legislator will deviate to choose a senior legislator, suggesting that Case 4-b will not be an equilibrium.
1.5 Case 5: s > 0, m > 0, and n − s − m > 0
Suppose the legislature has all types of legislators. A senior legislator will be an agenda setter. Denote j ≡ n − s − m as the number of junior legislators in the legislature.
Case 5-a (j ≥ ðn − 1Þ=2): Suppose j ≥ ðn − 1Þ=2, i. e. the number of junior legislators is higher than the majority of the legislature. All of the members of the majority coalition are junior except a senior agenda setter. No intermediate legislator will not be in the majority coalition. Thus, the expected payoff for intermediate legislators is negative. Moreover, some junior legislators will not be in the majority coalition, so the expected payoff for junior legislators will be negative. Because f = ðn − 1Þ=2, the expected payoff of senior legislators will equal eq.
[15], which is positive when ðn + 3Þ=2 > s. When j ≥ ðn − 1Þ=2 and m > 0, ðn + 1Þ=2 > s. Thus, senior legislators will have a positive expected payoff. Accordingly, the representative voter who chooses an intermediate or a junior legislator will deviate to choose a senior legislator, suggesting that Case 5-a is not an equilibrium. payoff, while with probability 1 − p, the payoff will be n=ðn + 1Þ − Cðf Þ > 0. Accordingly, this is a profitable deviation, suggesting that Case 5-b is not an equilibrium.
Case 5-c (j < ðn − 1Þ=2 < j + m): Suppose j < ðn − 1Þ=2 < j + m, i. e. the number of junior legislators is lower than the majority of the legislature, but the total number of junior and intermediate legislators is higher than the majority of the legislature. Thus, f = f ′ ≡ j + pððn − 1Þ=2 − jÞ. All junior legislators will be in the member of the majority coalition and receive zero payoff. On the other hand, some of the intermediate legislators will be excluded from the majority coalition. The expected payoff for senior legislators before an agenda setter is chosen is
while the expected payoff for intermediate legislators is
Among m = n − s − j intermediate legislators, ðn − 1Þ=2 − j will be included in the majority coalition. Intermediate members in the majority coalition will receive n=ðn + 1Þ with probability 1 − p, while receiving ð1 − q * ðf ÞÞn=ðn + 1Þ with probability p. From the same reasons as the proof in Case 1-a, these expected payoffs that senior and intermediate legislators receive must be identical. This means
Then, the following lemma is obtained. Because we suppose that the proportion of junior members controlled by an intermediate agenda setter is p, which is identical to the proportion of intermediate members controlled by a senior agenda setter, Case 1′ is identical to Case 1, where senior and intermediate legislators are replaced with intermediate and junior legislators, respectively. Similarly, Case 2′ is identical to Case 2, and
Thus, the agenda setter proposes q ′ to the follower. In a one-shot game (δc = 0), the agenda setter proposes
which is identical to eq.
[3] in the main text. The agenda setter allocates less to the followers in a repeated game than in a one-shot game, i. e. q ′ > q * ðf Þ, if
The right-hand side is less than 1 if r < 1 (and one if r = 1), which means that the junior follower receives the smaller amount from the senior agenda setter in a repeated game, as compared to a one-shot game (since p = 1). Therefore, if r < 1, a junior member of the majority coalition with a senior agenda setter has a negative expected payoff (and zero if r = 1). On the other hand, when p is sufficiently low, an intermediate (junior) follower may see a proposal of q ′ < q * ðf Þ from a senior (intermediate) agenda setter. This is because this follower has the higher probability that s/he is no longer chosen as a follower when s/he is included in a majority coalition in the future periods. So this follower has a stronger incentive to reject the proposal. Thus, the agenda setter needs to allocate more projects to his/her districts. Note that if an agenda setter is senior and the followers include both intermediate and junior legislators, the value of q ′ differs between intermediate and junior followers. Even in this case, the above discussions are true, that is, junior followers will have a negative expected payoff when r < 1 (and zero when r = 1), while intermediate followers may have a positive expected payoff. From the above analyses, the following corollary is immediately derived.
Corollary 1: In a repeated game: (i) In the absence of term limits, the representative voter does not choose a junior legislator.
(ii) The equilibrium outcomes are identical in the absence of term limits and with a moderate term limits.
Proof: (i) From the same reasons as Proposition 1, the voter prefers to choose a senior legislator if none is in a legislature. Suppose a legislature with at least one senior legislator. In the absence of term limits, the junior legislator has a nonpositive expected payoff in a repeated game and zero payoff in a one-shot game. The representative voter does not choose a junior legislator in a one-shot game from Proposition 1-(i). The same logic applies to the repeated game.
(ii) The probability p is identical between the states in the absence of term limits and in the presence of moderate term limit. Proof: See the next section. ☐ From Corollary 1-(ii), the equilibrium outcomes do not change even if moderate term limits are introduced. An equilibrium where both senior and intermediate legislators exist in a legislature (Corollary 2) is associated with the smaller amount of distributions than the equilibrium where only junior legislators exist in the legislature (since p 2 ð0, 1Þ). Thus, the total amount of distributions can increase when strict term limits are introduced. As a result, the hypotheses discussed in Section 2.4 do not change even in a repeated game. Needless to say, the repeated setting we considered above suffers from the problem of multiple equilibria. The above equilibrium is just one of (stationary) equilibria. Moreover, we face two additional challenges. First, a one-shot bargaining in a repeated game is typically interpreted as bargaining between elections, and the discount factor includes the probability of winning in the next election (see, e. g. Gehlbach 2012). Our model considers the electoral choices by voters endogenously, so we have to analyze voters' decisions and the endogenous probability of winning simultaneously in a dynamic setting. Second, when considering dynamic games, a junior legislator becomes no longer junior after several periods. That is, we need to take into account the change in the level of seniority for each legislator in the repeated setting. These two challenges complicate our model to the great extent. As a result, to simplify our discussion, we use a one-shot game in the main text.
Proof of Corollary 2:
Suppose that there are s < ðn + 1Þ=2 senior legislators, and n − s intermediate legislators in a legislature as in Equilibrium I of Proposition 1. The following proof has the identical steps to those in Proposition 1. The expected payoff for senior legislators and their districts before an agenda setter is chosen is 1 s n n + 1 − n ðn + 1Þ 2 n + 1 2 − q ′ pðn − 1Þ 2 .
[19]
As s increases, the expected payoff for senior legislators will decrease. On the other hand, the expected payoff for intermediate legislators and their districts is n − 1 2ðn − sÞ 1 − pq ′ À Á n n + 1 − n ðn + 1Þ 2 n + 1 2 − q ′ pðn − 1Þ 2 .
As s increases, the expected payoff for intermediate legislators will increase. In equilibrium, these two expected payoffs must be identical, so it must be 1 s = n − 1 2ðn − sÞ 1 − pq ′ À Á .
[20]
From some calculations, we find s = n ′ to satisfy eq. [20] . Additionally, if δ = 0 (a one-shot game), n ′ = n.
From the same reason as Proposition 1, it must be n ′ < ðn + 1Þ=2. From some calculations, when p < n − 1 n + 1 − 2ðδ + ð1 − δÞ n n + 1 Þ , n < ðn + 1Þ=2. Additionally, if δ = 0 (a one-shot game), this condition becomes p < ðn 2 − 1Þ=ðn 2 + 1Þ, which is same as the condition in Proposition 1.
If the expected payoff from choosing a senior or intermediate legislator at s = n ′ is lower than an expected payoff from a deviation by choosing a junior legislator, the representative voter will deviate to choose a junior legislator. If the voter deviates to choose a junior legislator, the expected payoff is zero since r = 1 for only one junior legislator in a legislature. The expected payoff, eq. [19] , is positive when 2ðn + 1Þ 2 + ð1 − pq ′ Þðn − 1Þ > s.
[21]
At s = n ′ , eq.
[20] must be held, which means ð1 − pq ′ Þðn − 1Þ = 2ðn − sÞ s .
Substitute it into eq.
[21], then it becomes n + 1 > n, which is always true. Thus, at s = n ′ , senior and intermediate legislators have a positive expected payoff, so they do not have an incentive to deviate. ☐ approve it since their payoffs are zero if it is not approved. If n goes to infinity, the right-hand side of eq.
[22] increases to 1=2 (from zero). Thus, if α > 1=2, regardless of the number of legislators (n), the members of the majority coalition will receive a positive payoff by implementing this project, so this proposal will be approved. In conclusion, it is reasonable to anticipate that all members in the majority coalition are motivated to coordinate in order to increase their payoffs, which justifies our assumption of perfect coordination in the model. Moreover, even if α 2 ð1=2, 1, the main implications described previously do not change so much. Minor differences are round in the values of some variables such as q * ðf Þ, n, and D. To be precise, with α 2 ð1=2, 1, eq. decreases. The payoff of a member of the majority coalition decreases as α decreases. Thus, in order to adjust the follower's payoff to be exactly zero, the agenda setter needs to increase the proportion of projects (1 − q) of the followers, so q * ðf Þ decreases. This means that if α is lower, the followers' payoff is closer to the payoff of a legislator with higher seniority. Therefore, voters have a weaker incentive to choose a legislator with higher seniority, and n in Proposition 1 becomes lower. On the other hand, since a common pool problem becomes more serious (when d i increases, and q * ðf Þ decreases), the total amount of distributions D in Proposition 1 is larger with lower α.
